Abstract
Introduction

31
Volatile organic compounds (VOC) are known to contribute to ozone (O3) and particulate matter weights.
123
The fractional species composition of the NLCD canopy coverage was then calculated and the
124
FIA 5.1.6 species were aggregated to the BELD 4 species (Table S1 and Figure S1 ). The NLCD 125 land cover defines trees as greater than 5 m tall, forest refers to greater than 20% canopy 126 coverage, with deciduous forests have more than 75% foliage shed in winter and evergreen
127
forests have more than 75% of foliage retained in winter (http://www.mrlc.gov/nlcd06_leg.php).
128
These tolerances were used constraining the kriging processes. Total kriged biomass estimates
129
were quantitatively evaluated against the independent estimates of (Blackard et al., 2008) .
130
Species specific data in BELD 4 were qualitatively evaluated against the range maps of 131 and (Little Jr, 1971 , 1976 (Table S1 ). and Norman, 1985).
222
The infrared budget is parameterized as Where εatm and εleaf are the emissivities of the atmosphere and leaf respectively, σ is the Stephan
226
Bolzman constant and Tatm and Tleaf are the atmospheric and leaf temperatures respectively.
227
E is parameterized as
229
Where ρatm is the atmospheric density, es(Tleaf) is the saturation vapor pressure at the leaf, ea is the 230 atmospheric vapor pressure, Rw,leaf is the resistance to water vapor transport from the leaf to 231 atmosphere and Patm is the atmospheric pressure at the surface.
232
The saturation vapor pressure of the leaf is defined as 
238
Where ρatm is the atmospheric density, Cp is the specific heat of air, P0 is the STP pressure, Ratm is 239 the gas constant for dry air, and Rh,leaf is the resistance to heat advection between the atmosphere 240 and leaf. Note, that Rh,leaf must consider advection from both the upper, abaxial, and lower, 241 adaxial, surfaces of the leaf.
242
The Tleaf 4 variable and equation 6 prevents an analytical solution. Thus the approximation from
243
(Campbell and Norman, 1998) is used.
244
The Tleaf 4 term is simplified as follows:
246
Where Rr, leaf is the atmospheric radiative resistance ~ 230 s m -1 (Monteith and Unsworth, 2013).
247
Equation 6 is then further simplified: 
265
where Ei is the emission factor or BVOC species i, γPAR is the emission activity factor for PAR
266
(currently only applied to isoprene, methanol and MBO), γT is the emission activity factor for 267 leaf temperature following Guenther et al. (1993) , and j is the index for sunlit or shaded leaves. 
381
There are currently no continental US or global databases to quantitatively evaluate the fractional 382 tree species data coverage developed here. However the species range maps of (Critchfield and Forest sites meaning the observation data available at these locations is useful for evaluating the 418 methodology used to generate BELD 4 ( Figure S2 ).
419
The updated leaf canopy module increases biogenic VOC emissions throughout California 
